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March 7, 2017 17-NWP-022

Mr. Ray J. Corey

Assistant Manager of River and Plateau
Richland Operations Office

United States Department of Energy
PO Box 550, MSIN: A5-11

Richland, Washington, 99352

Re: Dangerous Waste Management Unit (DWMU) 277-T Building Closure Plan Comment Disposition,
and Performance Standards for Future Solid Waste Operations Complex (SWOC) Closure Plans

References: See page 2
Dear Mr. Corey:

This letter is in response to the United States Department of Energy’s (USDQOE) letter (Reference 1),
which responded to the Department of Ecology’s (Ecology) letter (Reference 2). The referenced letters
apply specifically to the 277-T Building Closure Plan comments and to closure performance standards
(CPS) for SWOC DWMUs.

Ecology acknowledges that USDOE will implement most of the CPS provided in Attachment 2 of
Reference 1. We expect USDOE to use these values in SWOC DWMU closure plans with modifications
discussed below. We have attached a final table of closure performance standard cleanup levels.

Ecology does not agree with the particulate emission factor (PEF) that USDOE used to calculate soil
inhalation cleanup levels (CULSs) for nonvolatile contaminants. Washington Administrative Code (WAC)
173-340-740(3)(c)(iv)(B) states, “Soil cleanup levels that are protective of the indoor and ambient air
shall be determined on a site-specific basis.” The mass loading factor (MLF) is the inverse of the PEF.
The MLF value of 1E-4 g/m® from Schreckhise et al (1993) is specified in Hanford Guidance for
Radiological Cleanup (WDOH/320-015) and is Hanford-specific. This value was used in 100 Area
Cleanup Verification work (Remedial Design Report/Remedial Action Work Plan for the 100 Area:
DOE/RIL-96-17, Rev. 6, 2009) and is supported by other sources of information, referenced in the
Attachment to this letter.

Ecology reviewed the basis for final cleanup goals for Dangerous Waste Regulations closures on the
Central Plateau, and concluded that some criteria may not need to be evaluated in every case if they do
not represent a viable pa_thweiy for contamina_tion( For example, soil sample analysis results would not
necessarily be evaluated against the soil protective of groundwater criteria (or other cleanup levels) for
every DWMU. USDOE must demonstrate in the Closure Plan whether potential pathway(s) is/are viable
based on site-specific conditions consistent with WAC-173-340 requirements, specifically sections

-740, -747, and -702(14), (15), and (16).
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Ecology has also made the following decisions in regard to SWOC closure plans:

o USDOE may leave asphalt in place at the 277-T Outdoor Storage Area if soil sample analyses
- from beneath the asphalt and concrete demonstrate dangerous waste constituent concentrations do
not exceed the CPS. Ecology accepts USDOE’s conclusion that a full records review was
performed for this DWMU; and that this review did not identify deficiencies in facility records, or
spills of dangerous waste or dangerous waste constituents. Asphalt at other DWMUS will be
evaluated on a case-by-case basis.

e Ecology will not include the decision flow dlagram currently provided in the SWOC closure
plans in the draft permit documents for public review and comment.

e USDOE did not directly respond to Ecology’s comment 3a (e-mail Stuart Luttrell to Mostafa
Kamal on September 28, 2016) regarding Equation 11 in ECF-HANFORD-11-0033. This
equation should not include the PEF term because this calculation is for volatile contaminants.
Please address this comment.

If you have any questions, please contact Stuart Luttrell, Waste Management Section Hydrogeologist, at
stuart.luttrell@ecy.wa.gov or (509) 372-7883, or Kelly Elsethagen, Waste Management Section Project
Manager, at kelly.elsethagen@ecy.wa.gov or (509) 372-7923.

Sincerely,

u:.;’-'w“ ',W @ ’
Suzanne Dahl
Dangerous Waste Permit Manager

Nuclear Waste Program

sl/jvs
Enclosures (2)

Reference 1: Letter 17-AMRP-0016, dated November 14, 2016, “Dangerous Waste Management Unit
(DWMU) 277-T Building Closure Plan Comment Disposition, and Performance Standards
for Future Solid Waste Operations Complex (SWOC) Closure Plans” '

Reference 2: Letter 16-NWP-012, dated February 23, 2016, “Dangerous Waste Management Unit
(DWMU) 277-T Building Closure Plan Comment Disposition, and Performance Standards
for Future Solid Waste Operations Complex (SWOC) Closure Plans”
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cc electronic w/enc:

" Dave Bartus, EPA
Dennis Faulk, EPA
Duane Carter, USDOE
Mostafa Kamal, USDOE
Sarah Horn, CHPRC
Stephanie Johansen, CHPRC
Jon Perry, MSA
Ken Niles, ODOE
Debra Alexander, Ecology
Suzanne Dahl, Ecology
Kelly Elsethagen, Ecology
Ron Skinnarland, Ecology
CHPRC Correspondence Control
Environmental Portal
Hanford Facility Operating Record
USDOE-RL Correspondence Control

cc w/enc:
Rod Skeen, CTUIR
Gabriel Bohnee, NPT
Alyssa Buck, Wanapum
Russell Jim, YN
Susan Leckband, HAB
Administrative Record
NWP Central File
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Enclosure 1.
Basis and Soil Cleanup Levels for Nonvolatile Chemicals for the Dust Inhalation Pathway

As used here, the Particulate Emission Factor (PEF) and Mass Loading Factor (MLF) relate to a
contaminant cleanup level (CUL) in soil with its CUL in air. The PEF is based on both empirical and
theoretical considerations; the MLF derivation is somewhat simpler and based solely on empirical data.
PEF and MLF are inversely related, and units for MLF (g soil/m® air) are more intuitive than for PEF (m’
air/kg soil), because MLF' units represent soil mass in a volume of air.

The approach employed by Lindberg (2013) to establish soil CULs for a dust inhalation pathway at the
Hanford Site incorporates an MLF (described in terms of a PEF) that is inconsistent with Hanford
environmental conditions, characterized by areas of bare soils and high winds. Instead, the MLF
recommended by Schreckhise et al (1993) is more relevant to the Hanford Site.

In particular, Lindberg (2013) in ECF-HANFORD-11-0033, Rev 1 calculates a PEF (7.3E10 m*/kg) with
an EPA (2002) method using an air dispersion term for Boise, ID and a Hanford-specific average wind
speed (Hoitink et al, 2004). EPA (2002) presents several soil screening equations for 1nhalat10n of
fugitive dust that include a PEF defined by an air dispersion term for fugitive dusts, windspeed, source
area size, and vegetative cover. EPA presents a default PEF (1.36E9 m’/kg) for both industrial (Equation
4-5) and residential (Equation B-8) scenarios.

In contrast, Schreckhise et al (1993) recommend an average MLF (1E-4 g/m®) for the Hanford Site that is
given in WDOH (1997), and also based on the study of Anspaugh et al (19752). Anspaugh et al (1975b)
recommend this MLF partly based on measurements of particulate air concentrations from 30 nonurban
locations (NAPCA, 1968), as well as comparisons between measured and predicted air contaminant
concentrations. The mean annual measurement of particulate air concentrations from the 30 nonurban
locations was 3.8E-5 g/m* (NAPCA, 1968). Anspaugh et al (1975b) present measured airborne
radionuclide data from four locations (including three USDOE sites) over several years compared with
corresponding predicted values, calculated with an MLF of 1E-4 g/m®. Measured and predicted air values
were highly correlated and validate the 1E-4 g/m® MLF factor. .

Whicker and Rood (2008) note MLF values that range from 4E-5 g/m? in rural areas to 1E-2 g/m® above
bare fields during high winds, as reported by Hinds (1982). These values are close to or exceed the
Schreckhise MLF. These conditions are similar to the Hanford Site, which is characterized by areas of
sparsely vegetated/bare soils and high winds. This lends independent support to the Schreckhise value.

The equivalent MLF value presented by Lindberg (2013) is approximately 7000 times lower than the
MLF recommended by Shreckhise et al (1993) for the Hanford Site. Based on data provided above, the
Schreckhise MLF value is more relevant to the Hanford Site than the MLF equivalent value used by
Lindberg (2013). Therefore, the Schreckhise MLF should be employed in the calculation of all
nonvolatile contaminant CULs for the dust inhalation pathway in the table of closure performance
standards (CPS); attached to Reference 1.

ECF-HANFORD-11-0033 (Table 4-1) identifies which contaminants are nonvolatile (by MTCA criteria).
Several of these contaminants are in the Solid Waste Operations Complex closure plan CPS table (i.e.,
arsenic, barium, cadmium, hexavalent chromium, hexachlorobenzene, mercury, pentachlorophenol,
polychlorinated biphenyls, selenium, and vanadium). Table A-1 provides the soil inhalation CULs for
these nonvolatile contaminants, calculated with the Schreckhise MLF. These Method B soil inhalation
CULSs should replace corresponding CULs in the CPS table. Although none of these soil inhalation CULs
for non-volatiles are “drivers” in the CPS table (i.e., Ecology or USDOE “proposed” soil exposure CULs,
as shown in the CPS table), it is important to identify defensible CULs for all soil exposure pathways. All
other soil inhalation CULSs in the CPS table are acceptable, because these contaminants are either volatile
or have no CUL listed in ECF-HANFORD-11-0033 (Table 7-2).
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Soil Inhalation Cleanup Levels (CULSs) for Nonvolatile Contaminants Calculated with the

Table A-1

Schreckhise Mass Loading Factor

Nonvolatile Constituent MTCA Method B--Cancer | MTCA Method B—Non-
(using MTCA CPF or RfD)* | (mg/kg) cancer (mg/kg)
arsenic 5.81E+00 6.86E+01
barium NV 2.29E+03
cadmium 1.39E+01 4.57E+01
hexachlorobenzene 5.43E+01 NV
hexavalent chromium | 2.98E-01 4.57E+02
hexavalent chromium (using
IRIS [UR)** 2.10E+00
mercury NV 1.37E+03
pentachlorophenol 4.90E+03 NV
polychlorinated biphenyls 4.39E+01 NV
selenium NV 9.14E+04
vanadium NV 4.57E+02

NV =no value,

* RfD = reference dose; CPF = cancer potency factor

**[JR=inhalation unit risk




Enclosure 2. Soil Cleanup Levels to meet Closure Performance Standards.

WAC 173-340-740 WAC 173-340-747 WAC 173-340-7493 WAC 173-340-750
Human Health - Direct Contact with soil | S0 Proteetve oF | gcologica ndicator Table 749-3 “"’::"'I:‘::::"a;:‘;:'::""‘ sethrrnd | foamee s"'::":l:‘“" ‘
A B C D E 3 G H ] ] K L
Chemical Name Absti:::.:::viu T’::l:h;:o:l ':: en“::::r M:::::rﬂ G:::i‘t"i::r vPIlntl Biota Wildlife M:;:::B :‘\1 :t::::r Fa::t:tih A":“:LME SDIIL‘:I::I"HD Basis for cleanup level  |Notes
{CAS) No. mg/kg mg/kg mg/kg me/kg mg/kg meg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
acetone 67-64-1 F.20£+04 2.89E+01 1.94E+05 Z:00E-02 239E10L Groundwater peotection
arsenic, Inorganic® 7440-38-2 200E+01 | 2.40E+01 | 6.67E-01 2.92E+00 100E+01 | 6.00E+01 | 1.32E+02 | 5.81E+00 | 6.86E+01 | 6.47E+00 | 1.00E+00 | 2.00E+01 Method A See footnote a.
barium and compounds 7440-39-3 160E104 165E+03 5006402 LO2E102 2296403 | 1328402 | 500E+00 | L32EeD2 Sofl backgraund AL i"‘“g\;;‘:’““"‘ :‘a'“"‘" ey
b 71-432 300E-02 | 3.20E+02 | 1.82E+01 2.82E-02 5.71E-01 2.44E+01 5.00E-03 2.82602 | Groundwater protection ‘
dmium® 7440-43-9 200E:00 | 800F+01 | 5.80E-01 400E+00 | 2.00E:01 | L4OE0% | 139E+01 | 487EH1 | S583E0% | S.00E-01 BS0E01 | Groundwater protuction
carbor.\ disulfide 75-15-0 8.00E+03 5.65E+00 3.05E+02 5.00E-03 5.65E+00 Groundwater protection
earbon tetrachloride 56-23-5 3206402 | L43EAOL 4 60E:00 5.12E-01 6.72E+01 5.00E-03 AGOE-02 | Groundwater prorenm;\
h 108-90-7 1.60E+03 8.74E-01 4.00E+01 7.28E+01 5.00E-03 8.74E-01 Groundwater protection
£7-66-3 B.OQE+02 323E+01 7 SDE~0v2‘ 242501 S:98E401 S00E-03 7.80E-82 Groundwatet protection
h Wi 18540-29-9 1.90E+01 | 2.40E+02 1.90E-01 4206401 | 4206401 | 670E+01 | 2.10Es00 | a4.57E:02 S00E01 | 5.00E-01 PaL T:':u':“:;l':t:"‘:;‘:h"" U so concentauon pratectiui of
copper cyanide® 544-92-3 2,00E+02 2.84E+02 283E+02 | Gioundwater protection
108-39-4 4.00E+03 4,00E+00 4.00E+00 Groundwater protection
L 95-48-7 4mr:m 2.33E+00 §.20E+04 333801 233EH00 Groundwater proiestion
lip 106-44-5 8.00E+03 8.00E400 5.59E+04 8.00E+00 | Groundwater protection
vanides’ 57-12-5 4806401 1926401 LOOEHIG | 1.52Es01 Inhal Aethod 8 h value.
loh 108-94-1 4.00E405 1.74E+02 1.14E+04 1.00E-01 1.74E+02 Groundwater protection )
1,2-dichlorobenzene 95-50-1 7.20E+03 7.03E400 5 ABEs02 3 3&-01 7 QIE6G Groundwater protestion
1,4-dichlorobenzene 106-46-7 5.60E+03 | 1.85E+02 1.24E+00 2.00E+01 1486400 | 2.38E+03 3.33E-01 1.24E+00 | Groundwater Protection
1.2-dichlarcethane 107-06-2 A80E+02 | 110E+01 2.326-02 3 S1ED1 120841 5.00E-03 242602 | Groundwater Protection
. - 111444 9.09E-01 220E-04 273601 333601 333601 PaL Ti\:ul’ngl;'l:l::.eater than the soil concentration protective of
1, 1-rlichloroethylane 75-35-4 4.00E+03 5.01E-02 1028402 1O0E42 S0 Giroundwater Riteriion
2,4-dinitrotoluene . 121-182 1606402 | 3.23E+00 1.67€-03 2.056+06 333E01 | 333801 PaL ":;‘:\LM': ;’r _“"’ tharthe sol.concectration protective of
[1.4-dioxane 323-91-1 2 40E+03 1.00E+01 1.36E201 5 J6E+04 333601 1 00E+61 Direct coutact Method B cancer direct entactvalue,
2-ethoxyethanol 110-80-5 7.20E403 2.89E+00 2.89E+00 Groundwater protection
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Enclosure 2. Soil Cleanup Levels to meet Closure Performance Standards.

WAC 173-340-740 WAC 173-340-747 WAC 173-340-7493 WAC 173-340-750
Human Health - Direct Contact with Soil | 5% Protective of | - gegtagica ndicator Table 749-3 “"':;'\',:‘:::hm Wi B:::::::‘ | = Sol:::w
A B [ D E F § [} H ! ] K §
Chamicl tame posrac o | Tala 1401 | Nocwar | Concar | provacion. | Pams [ worn | wnate | VEUERE | CEORE | et | pan | | e forcloupleveNotes
(CAS) No. me/kg mg/kg mg/kg mg/kg mg/kg me/kg me/kg me/kg mg/kg mg/kg mg/kg mg/kg

athyl acatate 141-78-6 7.20E+04 2976401 5:00E+00 4 97E+01 Gmundwater_prman

ethyl éther 60-29-7 1.60E+04 6.85E+00 100E02 | 6856400 | Groundwater protection

|ethylbenzene 106-41-4 6.00E400 8.0Q0E+03 6.05E+00 27RE400 1.B4F+RE 5.00E-03 2 2BEHO Inhalation {Method R rancer inhalstion value,

formic acid 64-18-6 7.20E+04 7.20E404 Direct contact Method B noncancer direct contact.

thexachlorabenzene 118-74-1 5408401 6.25E-01 2 80E-01 1 70E+D1 5A3EHL 3.33E-00 6 25E-01 Direct cantaet {Method B cancer direct contact value..
|hexachlorobutadiene 87-68-3 8.00E+01 1.28£+01 6.05€-01 4.96E+00 3.33E-01 6.05E-01 Groundwater Protection

hevachloroethane 67-72-1 S60E:01 | 250E+01 4 36E-02 2476400 | 149E402 33301 | 333601 PaL ] o
hydrazine® 302-01-2 3.33-01 6.25E-05 3.72E+04 1.00E+06 6.25E-05 Groundwater protection

isobutanal ((sobutyl alcohal) 78-83-1 2405104 470400 500E0L | 970E00 | Groundwatar piotestion joPonied b“fdk‘;"zmm values; Heary's 4 G584 unldless),
lead 7439-02-1 2.50E402 3.00E403 500E+01 | 5006402 | 1.18E+02 1026401 | 5.00E400 | 5.00E+01 Ecological plants

mereury 7439-97:6 200400 2 40E+0L 2.09E400 300601 | 10001 | 5508460 1376408 | 13180z | 200801 | 200BBL saL CFATETAN T Gest

| methanol 67-56-1 160405 6.436+01 5.83E404 5006401 | 6436401 | Groundwater protection

methyl ethyl ketone 18933 ABOE08 196F401 2845404 200602 | 1966+01 | Groundwater protestion &WL ey ‘”‘"""" SF239E03, ¥oe & 51 Uk R4 51E-
methyl isobutyl ketone 108-10-1 6.40E+03 2.73E+00 1.31E+04 2.00E-02 2.73e+00 Groundwater protection

methylene chioride 75-09-2 2 QDE-02 4.30E+02 5@5402. 21802 528E+02 5.80E+02 5.00E-03 2.18E-02 Groundwater protection

methyl methacrylate 80-62-6 1.12E+05 4.73E+01 1.92E+03 3.33E-01 4.73E401 Groundwater protection

nebutyl-alcohol {1-butanal) 71-36-3 8:00E+03 3.31E+00 2.50E-01 3,21E6+00 Grovndwater protestion
|nitrobenzene 98-953 1.60E+02 1.02£-01 199E400 | 1316402 333601 | 333601 PaL : ":u:gt:t::'"“ than the col concertrrtian protectiva of
peatachloraphienal 87-86-% 2008402 | 230E:00 158602 3006400 | GO0E:06 | 4.50E%00 | 480E03 GE0EOY | B.S0EDL faL ’ e PO s greates than the soll concentration protective of
polychlorinated biphenyls (PC8s) 1336-36-3 1.00E+00 5.00E-01 0.115' 4.00E+01 65001 | 4.39E:01 200605 | 115601 | Groundwater protection

L potassium: g.wmui‘e‘ 151-50-8 1.60E402 1.60E+02 Direst contact canckr direct

pyridine 110-86-1 8.00E+01 4.356-02 660E01 | 6.60E-01 PaL Fg:: ::::‘r_’ thinmsoll concaniration prolactive ot
|sefenivm and.compounds 7782482 4008402 5206400 1.006+00 | 700Et01 | 3.00E-01 514E0¢ | 780801 | 100E:01 | 100E«01 POL PO & greater than soll CUL.

siiver v 7440-22-4 4006402 1.36E+01 2.00E400 167E01 | 1O00E+00 | 2.00E400 Ecologlcal plants
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Enclosure 2. Soil Cleanup Levels to meet Closure Performance Standards.

WAC 173-340-740 WAC 173-340-747 WAC 173-340-7493 WAC 173-340-750
Human Health - Direct Contact with Sol Soil Protective of Ecological Indicator Table 748-3 Human Health - Inhalation Hanford CHPRC Soil Cleanup
Groundwater of Vapors and Dust Background | Contract Level®
A 8 C D € F G H ) 7] K L
Chemical Method A | MethodB | Method B Groundwater — Method B Method B 90th Allowable | Soil Cleanup
Chemical N Pl
emical Nama Abistracts Service | Table740:1. | Moncancer FA—— Protection lants Biota Wwildlife CariE Noicuncer | puicantile PaL o Basls for cleanup level  [Notes
(CAS) No. mg/k me/ke mg/kg mg/kg mg/ke me/kg mg/kg mg/kg mg/kg mg/kg me/kg mg/kg

sodium cyamde’ 143-33-0 . 8.00E+01 - v 3 O0E+HL Birect contact Direct contact noncancer.

hl b (PCE) 127-18-4 5.00E-02 4.80E+02 4.76E+02 5.30E-02 1.97E+01 3.75E+01 5.00E-03 5.30E-02 Groundwater protection
toluene 108-88-3 7.008+00 6.40E:03 » 4.65E+00 2.00E+02 477E+03 5H0E03 4B5E+00 Groundwater protection
1,1,2-trichloro-1,2,2-trifluoroethane 76-13-1 2.40E+06 1.11E+04 1.75E+04 1.00E-02 1.11E+04 Groundwater protection
1, 1.1-trichloroethans 71-55-6 2 00EH0 TE0E+0% e 1.58E+00 & , 3 65F403 ‘1 5.D0E-03. 1.58E+00 Greundwater protection
1,1,2-trichloroethane 79-00-5 3.20E402 1.75E+01 2.78E-02 7.49E-01 4.386-01 5.00E-03 2.78E-02 Groundwater protection
[trichloroechylene (TCE) 79-01-6 3.0GE-02 4006401 | 1208401 2.64E-02 S 1056400 1.58E+00 5.00E-03 2.64E-02 Groundwater pratection
vanadium 7440-62-2 4.00E+02 1.60E+03 2.00E400 4576402 | 851E:01 | 5.00E400 | 8.51E+01 Background Background and POL are greater than clean up level for plants.

Background reference is DOE/RL-92-24, Rev 4.
. 2 PaLis I I =
vinyl chleride 75014 . 1.40E+02 6.70E-01 183603 . B31E-01 4278501 1.00E-0? Q0E-02 i
4 - i 1 o {groundwater

Ixylene;m- . 108-38-3 1.60E+04 1.35E+00 1.04E402 1.35E+01 Groundwater protection
[«lene;o- 95-47-6 1.60E+04 1476400 . | 1.04E+02 5.00E-03 147E+01 Groundwater proteciien
|xylene;p- 106-42-3 1.60E+04 1.726+00 1.04E+02 1.72E+01 Groundwater protection
xylenes. 1330207 9.00EH00 1.60E+04 146E+07 104E+02 1 100802 146E+01 Groundwater protection

Notes:
Unless otherwise noted, human health values are from MTCA (WAC 173-340) Cleanup Levels and Risk Calculations (CLARC) database (https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx) or calculated using methods provided in WAC 173-340,

For human health risk assessment, cleanup levels for blished under Method B shall be adjusted downward to take Into account to multiple This ad| needs to be made If, Without this adjustment, the
hazard index would exceed one or the total excess cancer risk would exceed one in one hundred thousand (WAC 173-340-708(5)(a)).

Footndtes

a. Arsenic - The Hanford Site closure performance standard is 20 mg/kg based on a memo, Dave Bradley to Jane Hedges, "Issues associated with establishing soil cleanup levels for arsenlc,” dated 6/11/2013.

b. Cadmium - Soil cleanup level (CUL) = (Method B Air CUL)/(MLF) = (1.39€-3 ug/m3)/(1E-4 g/m3) = 13.9 mg/kg; where CUL = cleanup level and MLF = mass loading factor (from WDOH/320-015).

¢. Chromlum({V1) - Soll CUL = (Air CUL)/(MLF) = (2.1E-4 ug/m3)/(1E-4 g/m3) = 2.1 mg/kg; where CUL = cleanup level and MLF = mass loading factor {(from WDOH/320-015). Air CUL based on IRIS inhalation unit risk {0.012 [ug/m3]-1) and MTCA Equation 750-2.

d. Copper, potassium and sodium cyanide are analyzed as total cyanide.

e. Hydrazine Is volatile and reactive and quantitation is difficult. Its presence in soils is highly unlikely so samples will not be analyzed for hydrazine.

f. PCBs - based on Aroclor-1254.

g. Soll cleanup leve! and Basis - This Is the value if all pathways are considered; a different value and basis might be used if one or more pathways are not considered.
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